Bronchoalveolar immune defense in cattle exposed to primary and secondary challenge with bovine viral diarrhea virus.
To evaluate immune defense mechanisms against bovine viral diarrhea virus (BVDV), four calves received primary and secondary intrabronchial infections with the cytopathic, type I Singer strain of BVDV. The cellular and humoral responses to these site-specific infections with BVDV were monitored by sequential bronchoalveolar lavages (BAL) conducted prior to infection (day 0, non-infected controls) and on days 4, 7, 10, 17 (day 31, secondary infection), 35, 38, 41, 48 and 62 post-infection. Peak quantities of BVDV were recovered from BAL on day 4. BVDV clearance from the lung was complete between days 17 and 31. Immune clearance of BVDV from the lower airways upon secondary infection was swift, within 4 days, and sustained throughout a 1-month period. Total numbers of BAL CD4(+) and CD8(+) T-lymphocytes increased >200-fold by day 10, and increased to levels >70-fold higher than background by 4 days after a secondary BVDV infection. gammadelta(+) T-lymphocytes increased 100-fold by day 7 and remained at levels at least 10-fold higher than pre-infection throughout the study. B-lymphocytes increased to levels 30-fold greater than pre-infection levels by day 10, and further increased to levels 100-fold higher following secondary BVDV infection. Activation (defined by the phenotype CD25(+)/CD62L(-)) and memory (defined by the phenotype CD45RO(+)/CD45R(-)) profiles of lymphocytes in the lower airways were characterized. Activated subpopulations of CD4(+) and CD8(+) cells increased nearly 300- and 150-fold, respectively, by day 10, and to levels 100- and 50-fold 4 days after the secondary infection. Memory subpopulations of CD4(+) and CD8(+) cells increased to levels 170- and 120-fold, respectively, by day 10, and to levels approximately 400- and 300-fold, respectively, 7 days after the secondary infection. The primary antibody response consisted of increased titers of anti-BVDV-specific IgA in bronchoalveolar lavage fluid (BALF). A strong secondary antibody response with high levels of anti-BVDV-specific IgA and IgG in BALF before day 4 post-secondary BVDV infection, likely contributed, along with cellular defenses, to the rapid clearance of virus from the lung upon secondary exposure. These results demonstrate that primary infection of the bovine lung with BVDV initiates cell-mediated immune responses capable of clearing the virus within 2-3 weeks. Furthermore, populations of immune-activated and memory T-lymphocytes, combined with BVDV-specific antibody production, contribute to rapid BVDV clearance upon secondary exposure to the virus.